Topology of the Mr 27,000 liver gap junction protein. Cytoplasmic localization of amino- and carboxyl termini and a hydrophilic domain which is protease-hypersensitive.
Hydropathy analysis of the Mr 27,000 rat liver gap junction protein sequence deduced from a cDNA clone has suggested the presence of four transmembrane segments (Paul, D. L. (1986) J. Cell Biol. 103, 123-134). In the present report, several features of the molecular topology of the protein were investigated by microsequence analysis of peptides generated by treatment of isolated gap junctions with a variety of proteases. Under the experimental conditions used, the proteases had access only to the portion of the Mr 27,000 protein that was originally (in vivo) the cytoplasmic surface of the gap junction. Microsequencing of the peptides resolved by sodium dodecyl sulfate-polyacrylamide gel electrophoresis indicates that the amino terminus of the protein is disposed at or near the cytoplasmic surface of the gap junction, and that this surface also contains a protease-hypersensitive hydrophilic sequence between residues 109 and 123, presumably connecting the second and third transmembrane segments. Immunocytological localization of binding of monoclonal antipeptide antibodies demonstrates that the carboxyl terminus of the protein is also localized to the cytoplasmic surface of the gap junction. No protease sensitivity was found in the hydrophilic sequences thought to connect either the first and second transmembrane segments or the third and fourth segments, supporting the model's prediction that these sequences face the narrow intercellular gap which cannot be penetrated by proteases.